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1. Introdução
$ÀRUHVWD$PD]{QLFDUHSUHVHQWDDPDLRUELRGLYHUVLGDGHGRPXQGRDEUDQJHQGRXPDPSORHGLQkPLFR
UHVHUYDWyULRGHFDUERQRPDVHVWDIRQWHGHFDUERQRSRGHVHUOLEHUDGDSDUDDDWPRVIHUDDWUDYpVGRGHVPDWDPHQWR
XVRQmRFRQVHUYDGRUGRVRORHPXGDQoDFOLPiWLFD1D$PD]{QLDDVUHODo}HVHQWUHRVHVWRTXHVGHFDUERQRGRVROR
HGHFDUERQRQDYHJHWDomRQDWXUDOVmRSRXFRFRPSUHHQGLGRV$$PD]{QLDWHPXPDYDVWDiUHDGH(VSRGRVVRORV
FDUDFWHUL]DGDSRUKRUL]RQWHVDUHQRVRVHVSHVVRVUHFREULQGRKRUL]RQWHVPDLVDUJLORVRVHDVVRFLDGRVDVLVWHPDV/D-
WRVVROR(VSRGRVVROR/8&$6HWDO
$PDWpULDRUJkQLFDGRVROR026pXPFRPSRQHQWHHVVHQFLDOQDTXDOLGDGHHQDVXVWHQWDELOLGDGHGRVROR
67(9(1621eIRUPDGDSRUIUDo}HVRUJkQLFDVFRPGLIHUHQWHVODELOLGDGHV2HVWXGRGDYXOQHUDELOLGDGH
GRFDUERQRRUJkQLFRGRVRORGHYLGRDVDWLYLGDGHDQWUySLFDVHRXPXGDQoDVFOLPiWLFDVpLPSRUWDQWHSDUDDFRQV-
WUXomRGHPRGHORVGHVLPXODomRSDUDSUHYHUIXWXURVFHQiULRVHSDUDDX[LOLDUQDVWRPDGDVGHGHFLV}HVDPELHQWDLV
FRUUHWLYDV6XEVWkQFLDVK~PLFDV6+VVmRPDWpULDRUJkQLFD02TXHpDOWDPHQWHGHFRPSRVWDHRWLSRGHFDUERQR
PDLVHVWiYHOQRVROR7pFQLFDVHVSHFWURVFySLFDVVmRJHUDOPHQWHXWLOL]DGDVSDUDHVWXGDUDHVWUXWXUDTXtPLFDGDV
VXEVWkQFLDVK~PLFDV
$HVSHFWURVFRSLDGHÀXRUHVFrQFLDLQGX]LGDSRUODVHU),/DSOLFDGDDVRORVpXPDWpFQLFDUHFHQWHTXHWHP
VHPRVWUDGRH¿FLHQWHQDDQiOLVHGD02GHVRORVLQWHLURVVRORVQmRVXEPHWLGRVDWUDWDPHQWRVTXtPLFRVRXItVLFRV
VHPDQHFHVVLGDGHGHH[WUDomRGRViFLGRVK~PLFRV$+V0,/25,HWDO),/WHPFRPRSULQFtSLREiVLFR
H[FLWDUDDPRVWUDGHVRORFRPXPODVHUFRPHPLVVmRQDUHJLmRGRD]XORXYLROHWDRTXHUHVXOWDQDÀXRUHVFrQFLDGH
JUXSRVIXQFLRQDLVPDLVFRPSOH[RVGD026
'HYLGRjFRPSOH[LGDGHGDHVWUXWXUDTXtPLFDGRV$+VpQRUPDOPHQWHPXLWRGLItFLOGHH[WUDLUDLQIRUPD-
omRTXDQWLWDWLYDDSDUWLUGRVHVSHFWURVGHHPLVVmRGHÀXRUHVFrQFLD3RUHVWDUD]mRDHVSHFWURVFRSLDGHPDWUL]HVGH
ÀXRUHVFrQFLDGHH[FLWDomRHPLVVmR0((FRPELQDGDFRPDDQiOLVHGHIDWRUHVSDUDOHORV3$5$)$&/8&,$1,
HWDOSHUPLWHDFDUDFWHUL]DomRHLGHQWL¿FDomRGHFDGDÀXRUyIRURQRVHVSHFWURVGH0((3RUWDQWRHVWHHVWX-
GRWHYHFRPRREMHWLYRFDUDFWHUL]DUD02HRViFLGRVK~PLFRVREWLGRVDSDUWLUGHVLVWHPD/DWRVVROR(VSRGRVVROR
HPSUHJDQGRD),/H0((FRPELQDGDFRPD3$5$)$&
2. Materiais e Métodos 
$VDPRVWUDVIRUDPFROHWDGDVHP6mR*DEULHOGD&DFKRHLUDHVWDGRGR$PD]RQDV%UDVLOHQWUHDVFRRUGH-
QDGDVJHRJUi¿FDV¶´6DQG¶´:2SHU¿OGHVRORDQDOLVDGRpXP(VSRGRVVROR+XPLO~YLFR$DPRV-
WUDJHPIRLUHDOL]DGDHPSURIXQGLGDGHVGHDFRUGRFRPRVKRUL]RQWHVGRVRORDWpDWLQJLUDURFKD2(VSRGRVVROR
+XPLO~YLFRDSUHVHQWDDVHJXLQWHVHTXrQFLDGHKRUL]RQWHV$H$VXSHU¿FLDORUJDQRPLQHUDO(H(iOELFRV
%KH%KVHVSyGLFRV7UWUDQVLomR.H.FRQMXQWRLQIHULRUGHFDPDGDVGHFDXOLPFRPLQ¿OWUDomRGH02
1RWRWDODPRVWUDVIRUDPFROHWDGDV$VDPRVWUDVIRUDPVHFDVjWHPSHUDWXUDDPELHQWHSHQHLUDGDVSDUDUHPRYHU
DVUDt]HVPPPRtGDVHHQWmRSHQHLUDGDVQRYDPHQWH+PD¿PGHVHREWHUDPRVWUDVKRPRJrQHDV$+V
IRUDPH[WUDtGRVGHVVDVDPRVWUDVGHVRORVXWLOL]DQGRRPpWRGRUHFRPHQGDGRSHOD6RFLHGDGH,QWHUQDFLRQDOGH6XEV-
WkQFLDV+~PLFDV,+66
3DUDDGHWHUPLQDomRGRWHRUGHFDUERQRWRWDOQRVRORIRUDPXWLOL]DGDVDVDPRVWUDVVHPWUDWDPHQWR$V
DPRVWUDVIRUDPPRtGDVGHIRUPDDVHREWHUHPSDUWtFXODVPHQRUHVTXHPP(VWDVDPRVWUDVIRUDPSHVDGDV
GLUHWDPHQWHHPFiSVXODVGHHVWDQKRHDQDOLVDGDVSRUXPDQDOLVDGRUHOHPHQWDU&+162GDPDUFD3HUNLQ(OPHU
PRGHOR
$VVROXo}HVGH$+VIRUDPSUHSDUDGDVXWLOL]DQGR1D+&2PRO/$FRQFHQWUDomRLGHDOSDUDFDGDXPDGDVDPRVWUDVGH$+IRLGHWHUPLQDGDSRUHVSHFWURVFRSLDGH89YLV3DUDS+DRUHGRUGHDDEVRUomRD
QPIRLPDQWLGDLQIHULRUD(VWHSURFHGLPHQWRpQHFHVViULRSDUDUHGX]LUDVLQWHUDo}HVPROHFXODUHVHIHLWRGH
¿OWURLQWHUQR/8&,$1,HWDO2HVSHFWU{PHWURGHDEVRUomR89YLV6+,0$'=8PRGHOR893&
IRLXVDGR2VHVSHFWURVGHÀXRUHVFrQFLDIRUDPDGTXLULGRVQRPRGRGHH[FLWDomRHPLVVmR0((XWLOL]DQGRXP
HVSHFWU{PHWURGHOXPLQHVFrQFLD3HUNLQ(OPHUPRGHOR/6%$VIDL[DVGHYDUUHGXUDIRUDPQPSDUD
HPLVVmRHQPSDUDH[FLWDomR2VHVSHFWURVIRUDPREWLGRVFRPXP¿OWURGHQPHXPLQFUHPHQWRGH
H[FLWDomRGHQPWRWDOL]DQGRYDUUHGXUDV3$5$)$&IRLXVDGRSDUDH[WUDLULQIRUPDo}HVDSDUWLUGRVGDGRV
REWLGRVSHODHVSHFWURVFRSLDGHÀXRUHVFrQFLDFOiVVLFDGH0((RTXHSHUPLWLXLGHQWL¿FDUDFRQWULEXLomRGDVLQWHQ-
VLGDGHVGRVÀXRUyIRURVPDLVUHSUHVHQWDWLYRV
$DYDOLDomRGRJUDXGHKXPL¿FDomRGD026IRLUHDOL]DGDDWUDYpVGDHVSHFWURVFRSLDGH),/2VHVSHFWURV
GHHPLVVmRGH),/IRUDPREWLGRVDSDUWLUGHDPRVWUDVGHVRORVHFDVjWHPSHUDWXUDDPELHQWHPRtGDVHSHQHLUDGDV
+P$SyVFHUFDGHJGHFDGDDPRVWUDIRUDPVXEPHWLGDVDWRQGHSUHVVmRGXUDQWHPLQXWRVSDUD
IRUPDUSDVWLOKDV3DUDFDGDDPRVWUDGHVRORIRUDPSUHSDUDGDVGXDVSDVWLOKDV2VSDUkPHWURVDGRWDGRVQDVDQiOLVHV
IRUDPLQWHUYDORGHYDUUHGXUDHQWUHQPWHPSRGHLQWHJUDomRGHPVER[FDUHDYHUDJH
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3. Resultados e Discussão
 
2VYDORUHVGRVWHRUHVGHFDUERQRGDVDPRVWUDVGHVRORVmRPRVWUDGRVQD7DEHODGHDFRUGRFRPDDQiOLVH
HOHPHQWDU&+16&RPRSRGHVHUREVHUYDGRDVDPRVWUDVDSUHVHQWDPGLIHUHQWHVYDULDo}HVQRVWHRUHVGHFDUERQR
GR(VSRGRVVROR+XPLO~YLFR
7DEHOD7HRUHVGHFDUERQRGDVDPRVWUDVGHVRORLQWHLURREWLGRVSDUDR(VSRGRVVROR+XPLO~YLFR
Amostras +RUL]RQWH
&DPDGD
3URIXQGLGDGHFP 7HRUGH&DUERQR
(+ $ ± (
(+ $ ± (
(+ ( ± /2'
(+ ( ± /2'
(+ %K ± (
(+ %KV ± (
(+ 7UDQVLomR ± (
(+ . ± (
(+ .  /2'
()EH: Espodossolo Humilúvico. < LOD (limite de detecção): abaixo do limite de detecção do analisador 
elementar (CHNS).
$)LJXUDPRVWUDGRLVH[HPSORVGRVHVSHFWURVGHÀXRUHVFrQFLD0((REWLGRSDUDR$+
)LJXUD(VSHFWURGHÀXRUHVFrQFLDWRWDOQRPRGR0((REWLGRVSDUDDVDPRVWUDVGH$+FRQFHQWUDomR
mg LS+DSDUWLUGRVKRUL]RQWHVD$HE.GR(VSRGRVVROR+XPLO~YLFR
2GLDJQyVWLFRGHFRQVLVWrQFLDGRWHQVRUQ~FOHR&25&21',$pXPDIHUUDPHQWDH¿FD]SDUDGHWHUPLQDU
RQ~PHURDSURSULDGRGHFRPSRQHQWHVQRVPRGHORV3$5$)$&3DUDRPRGHORSURSRVWRXWLOL]DQGRGXDVFRPSR-
QHQWHVR&25&21',$IRLGHFHUFDGH$)LJXUDPRVWUDRVGRLVÀXRUyIRURVLGHQWL¿FDGRVXWLOL]DQGRR
3$5$)$&/8&,$1,HWDO
)LJXUD)OXRUyIRURVHREWLGRVSHORPpWRGR3$5$)$&HGHVFULWLYRVGDÀXRUHVFrQFLDWULGLPHQVLRQDO
0((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